(n)® No. 989289 
© ISSUED 760518 



@ CUSS 134-97 
C.R. CL 



CANADIAN PATENT 



LIGHT WEIGHT CHI P BOARDS AND A PROCESS FOR 
THE PRODUCTION THEREOF 



Mayerhoffer, Herbert; Nuring, Hanfo; Exner, Wolfgang 
and Sumegi, Ludwig, Austria 

Granted to Osterrelchlsche Hiag-Werke Aktlengesellschaft, 
Austria 



APPLICATION No. 153, 647 
FILED 721011 



PRIOIUTY DATE Austria (A 1161/72) 720214 



No. OF CLAIMS 29 - No drawing 



DISTRIBUTED BY THE PATENT OFFICE. OTTAWA. 
CCA-274 (2-74) 



ABSTRACT 

Light weight wood chip boards are made by incorporating a bonding 

agent in the amount of 16% to 20% by weight. Relatively low compressive 

force is used during the formation of the boards « which may also contain 

large, ainounts of sawdust. Process for producing such boards » wherein a 

light weight chip board characterized in that it also contains additives 

« » 

such as paraffins « asbestos fibers j borates or phosphates. Suitable bonding 
agents .are urea/ formaldehyde and phenol /formaldehyde resins hardened by 
addition of anmonium chloride. The bonding agents may also contain melamine 

r 

or dicyandiamide. 
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This invention relates to light veight vood chip boards made vith 
amounts of a hardenetble glue car bonding egent significantly greater than the 
amounts eniployed in prior airt chip boards* 

Chip vood boards^ vhidi are also Imoini as chip boards , are basically 
produced by feeding natural vood through chipping machines , drying the result- 
ing chips 9 adding a binding agent ^ rendering the chips into pressable chip 
cakes by means of a suitable spreading arraogementy and conpressing the chip 
cakes to form chip boards using heat and pressure. It is thereby possible to 
produce boards having dimensions which are not to be found in natural voods 
10 and in addition to produce a material vhicb has the advantage over natural 

vood of not changing or of only slightly changing its dimensions when subject- 
ed to different climatic conditions* 

Various machines are available for gluing the chips ^ i«e*, for e^ply- 
ing the hardenable binding sgent vhich usually consists of an aqueous solution 
of urea formaldehyde resin* Usually the urea formaldehyde resin is atomized 
in some vay and the vood chips passed through this mist so as to be glued as 
regularly as possible* Xt stands to reason that the better the distribution 
of the glue on the chips the less glue vhich is required* Machine arrangements 
are also available vhich sift the chippings in some vay and glue the coarse 
20 diips «f>art trcoi the fine ones* This is advantageous as the fine parts gen- 
erally attract the major part of the glue during a simultaneous gluing opera- 
tion and additicmal glue has to be introduced so that the coarse chips aljio 
receive some binding agent* 

Chip vood boards are produced in the form of single and triple layer 
boards des>ending on the spreading machine used to make them* The siogle layer 
boards hsve a conpacted surface texture resulting from the concentration of 
smaller chips in this region i^ile the triple layer boards hove a middle layer 
of coarser diips, iMch is clearly defined from the outer layers consisting of 
smaller (Mps* Thus, in the case of both types of board there is a middle 
layer, vfaidi is merely more sharply or less markedly defined in relation to 
the surface areas, is homogenous in itself, and coaosists of coarse vood chips 
bonded together vith glue. 
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A duToplastic binding agents more particularly a urea fomaldehyde 
resin together with a hardener such as ammonium chloride is used as glue. 
The choice of binding agent and hardener combination is not the subject of 
th invention and ammonium salts of other acids > peroxides, melamine, dicyan- 
diamide, organic acids or other substances which crack acids at high tempera- 
tures can be used as hardeners with the urea formaldehyde resin. 

The urea formaldehyde resins used can also be modified in any way 
to increase their elasticity or to reduce their wettability and belong to 
the aminoplasts in the broadest sense of the word. 

Phenol resins have also acquired a practical significance in the 
production of chip boards. General acids and acid cracking substances, but 
also formaldehyde, hexamethylenetetraadne and other substances capable of 
cracking fomaldehyde, resorcin and peroxide are used as hardeners. These 
binding agent systems are known as phenoplasts. Ihey can be used on their 
own or in coinbination with aminoplasts. 

Other substances can be added in a known way to the mixture consist- 
ing of wood chips and binding agent which is present as an additive in the 
fyxm of an aqueous solution. Ihese substances may, for example, be a paraffin 
dispersion to render the board water repellent, and asbestos fibers, borates, 
phosphates or the like to reduce the flamability of the board. 

The weight of chip boards is particularly important with respect to 
their use in the furniture industry. In the case of the known boards, the ' 
weight depends practically exclusively on the type of wood used for the chips 
as the degree of conpression of the chips distributed in . the heating press can 
only be varied within very narrow limits so that other iiqtortant qualities sudi 
as the screwing resistance and the transverse stress strength do not suffer. 
It has been shown that under these circumstances only chip boards with a weight 
of, for example, 700 to 750 Kg/m , satisfactorily fulfill the requirements to 
which they are subject. At present, such boards can only be made out of hard 
wood chips, more particularly from beechwood chips and this raw material is 
not only relatively e^ensive but it is also increasingly difficult to obtain. 

The present trend in machine production is to perfect a gluing 
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system which makes it possible to use a minimum amount of binding agent to 
obtain maacimum glue distribution. 

It has now been found that the application of a substantially larger 
amount of binding agent produces materials, hitherto unknown in this fom. If 
the binding agent portion, vhidi is nowadays about Sjt - the solid resin content 
of the binding agent relative to absolutely dry chips, is increased twofold 
and more, it is possible to produce so-called light chip boards. These are 
produced from the same chips and types of wood and yet weigh 3% of the boards 
produced by the known method and their diaractex^lstic factors are still within 

10 the commercial limits for diip boards of normal weight. 

The subject of the present invention is thus a light chip wood board, 
consisting of wood chips ccngpressed with a hardened glue substance, whidi is 
characterized in that the glue substance is present in an amount of 15 to JOjt 
by weight and preferably l6 to 203t. It may also contain i5> to fiOjt by weight 
sawdust relative to the amount of wood as well as additives known in themselves 
sudi as paraffins, asbestos fibers, borates cor phbsphates* 

In addition to the type of wood used, the quality of the wood chips, 
more partlcttlarOy the fineness ratio, i.e., the ratio of chip length to chip 
thickness, is important for develqpljag solidity^ Chips with a high degvee of 

20 fineness generally require a lesser amount of binding agent than chips with a 
low degree of fineness in order to obtain the same mechanical properties, more 
particularly the same bending strength. 

In the process to produce the new light chip wood bc«cds the cct^o- 
pristely selected wood diips are glued, dried to a residual moisture content 
of less than 153t, preferable less than lOJt Ify vei^t and compacted to fom a 
ddp board. The process is characteriaed in that 15 ta JOjt and pref eria>ly l6 
to 203t by weight hardenable glue relative to the dry matter is added to the 
vood chips and the degree of compression of the board is reduced as cor^ared 
to the normal values* 

JO However, it is not always possible to directly cgpply a desired 

amount of binding agent by the methods at present in caomon use in the chip 
board industry. If a larger amount of glue than is normally used according 
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to the state of the art is sprayed onto the chips the amount of vater which 
finds its way into the chip material considerably conplicates the production 
of chip boards vhich cOTform to the prescribed requirements and may even render 
this ccnpletely ijopossible. If the glued chips have more than 10 to 11^ mois- 
ture on average the boards vill either split when the heat press is cpened as 
a result of the steam pressure which has developed inside or in order to ovoid 
splitting 9 the pressing period will have to be considerably increased. However , 
both would render the production less eccmcmical. Furthermorey a high degree 
of moisture in the board causes breaks and budcling during cooling and storage. 

To be sure of avoiding these disadvantages it is preferably to modify 
the process according to the invention. Ihis may be achieved in the first in- 
stance by at least 1^ by weight and preferably all the wood chips for process- 
ing being glued at least twice , if necessary with an intermediate storage period. 
In this process the chips are dried after the first gluing operation and after 
each subsequent gluing operation until the penultimate one until they contain 
eadkk time a residual moisture c^atent of 0.5 to 19J( and preferably 1 to k% 
(GIS 52 183} . Any hardener which is to be added^ depending on the glue used, 
is only introduced during the last gluing operaticm. 

In the case of an important embodiment of the invention only a part 
of the total amount of wood dbSjpB are first glued and dried. These glued chips 
are then mixed with the remainder of the diips which have not yet been glued 
and this mixture is again glued before being si^iplied to the spreading machine. 

The process can proceed generally as follows: a portion of the wood 
chips is glued and dried several times and the remainder of the wood chips are 
only added to the part of the chips which has been glued at least twice before 
the last gluing operation. In some circumstances it may be advantageous to In- 
troduce the wood chips in batches into the process when several gluing qpera- 
tions are being carried out. In this we^ a batch of the wood chips is added 
during eadi subsequent gluing operation. 

Depending on the t^pe of wood and binding agent used and for reasons 
of production it can be advantageous to store the glued wood chips before or 
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after drying them before continuing to process them. During this intermediate 
storage period the wood chips are stirred periodically and preferably constant- 
ly depending on the eoviroiBnental conditicQS such as humidity and teinperature 
as well as cm the application of glue on the wood chips* During storage the 
di>H • Relative humidity can fluctuate between about kO to 9%^ Although the tempera^ 

iA? -St 

ture can fluctuate within very broad limits, i.e., between circa— $-end +1CX) C, 
unless particular effects are to be obtained by especially low or especially 
high tenperatures, the wood chips are stored at temperatures of to ko'^C. 

The portion of wood chips ^ch has been glued several times should 
10 amount to k5 to lOOjt, preferably 6o to lOOjt by weight of the jnixture prepared 
for processing on the iqoreading machine although in certain cases the process 
can be effected with an even lower percentage* 

It was also found that it is possible to egppOy twice the amount or 
even more of a conventional binding agent to the wood chips using other methods 
than multiple gluing qperations without incurring the previously jnentioned 
disadvazxtages. 

Ihus it is possible, as has been discovered in the course cf e:q>eri- 
ments, to glue the prepared wood dilps in the conventional way using conven- 
tional resins and at the same time or siibsequently to add urea f ozmaldehyde 

20 resin in powder fom* Siiqple medianical devices can be used to the powder- 
ed glue with the partially or ccmpletely glued chips. For exanple, the glue 
may be introduced by means of a screw and the amount of glue is detezmined 
the weight of the wood diips passing through. Care has to be taken when add^ 
ing the powdered glue to ensure that it is in a finely distributed farm to 
avoid the formation of lunps on the preglued wood chips. 

Another variant for applying a quantity of glue according to the 
invention crasists in that the wood chips to be gloed are not dried initially 
in one. of, the conventional ways but that dxy glue and/ car liquid glue in an 
amount of 1$ to ^ and preferably 16 to 20J^ solid resin calculated on the 

50 amount of absolutely dry wood material is added to the still wet wood diips. 
The glue must be added in such a way as to ensure the finest ax^ most uniform 
distribution of the powdered glue. In the course of the process according to 
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the invention it is advantageous for the chips to be stored for one or more 
hours after qpplyiog the powdered glue* The wet, glued diips ar then sub- 
jected to one of the known drying processes and dried to the requisite teag>er«» 
ature for the drying process. The amount of hardener required for hardening 
the glue in the heating process is then a^iplied to the diips before they are 
introduced into the spreading machine. 

Another way of applying to the wood chips double or even more than 
double the quantity of binding agent used according to a conventional method 
by the method according to the iuYention consists in that in contrast to pro-* 
cesses according to the state of the art wberein the glue to be sprayed is 
more or less diluted in order to obtain the finest distribution possible and 
thus fn1 Y)^mm glue consuinption a high percentage solution of a binding agent 
containing ca. 65 to solid resin is sprayed onto the cdiips* To obtain 
desirable viscosities for conventional spray nozsles of ca» 100 to kOO cP, 
the glue is sent through a preheater and heated to a tens>eratiire of froaa-^ 
to 93 before being introduced into the nozsles* Generally it will be neces- 
sary to spray the requisite amount of hardener separately from the binding 
agent via suitable nozzles either onto the chips before gluing or onto the 
already glued chips. It can also be advantageous according to the invention 
to conduct the dry chips before entry into the nozzles or the glued chips 
after they leave the gluing mixer over a cooling area and to cool them to a 
teiqperature of f^cm -£9* to 30 C. 

The examples described in the preceding part are only a few of the 
eiDibodiments of the present invention. The object of all these is the i^plica^ 
tion to the chips of quantities of binding agent containing 1^ to '^Of, and pre^ 
f erably I6 to SOjL solid resin, relative to the absolutely dry wood material, 
without the glued chip material according to the invention readiing the heat 
press containing a greater degree of moisture than that i^cb is usual accord* 
ing to the state of the art and the production of light ^pboardff trcai this 
chip material* The physical properties of these boards should correspond to 
those of the standard weight boards produced by present conventional methods* 

Only a few possibilities were described in connection with the pre- 
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viausly mentioned embodiments without the framework of the present invention 
being restricted thereby. It is also possible to apply the binding agent 
according to the invention to the chips as follows: after preparation in con- 
ventional chipping machines the wet chips are glued with a portion of the 
binding agent provided in a pulverulent state. The chips are then subjected 
to a normal dzying process and dried to a residual moisture content of 0.5 
to 15% > preferably 1 to 4%. They are stxbsequently glued according to one of 
the standard embodiments in a conventional gluing mixer with a conventional 
quantity of 8 to 15% solid resin* In this case the requisite amount of hard- 
ener can be applied together with the glue mixture or separately via suitable 
nozzles. However, it is also possible to apply the glue consisting of 15 to 
30% and preferably 16 to 20% solid resin, relative to absolutely dry wood, 
to the chip material in one operational step in the form of a conventional 
glue mixture together with the necessary hardener. The excess water is then 
removed in a protective dr3ring process in which the glued chips are not heat- 
ed to a tenperature above 30 to 50*C. Alternatively, the entire amount of 
glue may be sprayed onto the chip material without the hardener additive. The 
glued chips may then be rendered down to the requisite moisture content by a 
drying process according to the state of the art and the hardener subsequently 
sprayed onto the glued chips before they are introduced into the spreading 
machine. A gluing operation may also be effected with a highly concentrated 
binding agent solution heated to a temperature of 50 to 95^C. During this 
operation only a part of the total amount of binding agent solution according 
to the invention is applied to the chips while the remaining part of the 
binding agent is distributed on the chips in powder form during or after the 
spraying of the hi^ly concentrated solution. As has alrea<lt/ been mentioned, 
it can be advantageous in all these cases to pass the chips through a suitable 
cooling area before introducing them into the spreading machine. Alternative- 
ly, the chips may be cooled after they leave the drier. It can also be ad- 
vantageous, more particularly in the case of urea formaldehyde resins, to 
add a buffering substance such as amonia, urea, melamine, dic^andi amide, etc. 
to the hardener solution so that the hardener should only take full effect 
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in the heating press. 

Although savdust has air ady been added previously in the production 
of light chip boards in small quantities to the mixture to be pressed as an 
inescpensive filler it is no^l in that in the case of one embodiment of the 
process according to the invention extremely large amoimts of vp to 60j( by 
weight of sa^ust of the same or of another type of vood can be added to the 
wood chips to be introduced without the prcperties of the vood board being 
impaired. 

On the other hand» it is also possible to largely remove the dust 
portions by sifting or by other devices and to produce light chip boards 
according to the invention vhich henre <mly a small portion of dust or no dust 
at all. 

Processes idiicb are used to produce the light chip boards required 
by the furniture industry are known at present but these are based on funda- 
mentally different consideratioxxs* Chip boards weighing 550 Ke/m can be 
produced by the conventional process st^s by using poplar exclusively. By 
using the method according to the invention a board can be produced having 
the same inechanical properties at a weight of kOO Eg/m using the same raw 
material. 

Another known method for producing light chip boards consists in 
kei^ing the chip material as dry as possible. The diips thus remain stiff 
and cannot be conpressed as conpletely as daoi$) joaterial. After the press has 
been opened the chip cake springs back. As a result^ diip boards are pro- 
duced yOildi weigh less than the sane boards produced fjrca wet: diips. However, 
the disadvantage of the boards produced in this way is that their joecfaanical 
prqperties decrease in approximately linear relation to their weight and 
render them unsidtable for fumltYure construction. 

The process steps described in the present invention for producing 
li^ht chip boards have additional advantages. * The dioice of hardener and 
binding agent cogooibination is not the subject of the invention and any desired 
ammcnilum salt, percad.de, melamine, dicyandiamide, organic acid or substance 
whidi splits acids irtien the temperature is raised may be used as a hardener 



989289 



with ur a formaldehyde resins* The urea formaldehyde resins used can also 
be modified in any way to inca: ase their elasticity or to decrease their 
"wettability* • They belong to the aminqplasts in the broadest sense. If a 
binding agent is used which has an aqueous urea formaldehyde solution, a 
pulverulent meXamine resin along or mixed with melamine powder or with dicyan- 
diamide in powder foim i&ay be added instead of the urea formaldehyde resin 
which is added in powder form* As a result, an extremely effective water re- 
pellant prqperty is obtained and the glued areas are less sensitive to water 
and moisture and on the other hand the simultaneous addition of melamine or 
dicyandiamide powder can reduce the tree formaldehyde content to sudi an ex- 
tent that an odorless chip board is produced* 

Other substances such as paraffin dispersions for repelling water 
and asbestos fibers, borates, phosphates etc. for reducing the flamability of 
the board can be added in a known way to the jnixture consisting of wood chips 
and binding agent* These are in the form of an aqueous solution during the 
addition* 

In the case of the procedural steps described according to the in- 
vention the binding agent can also consist of a liquid phenol fonnaldehyde 
resin. In the case of the pulverulent admixture of an excess of glue this 
phenol resin can also be combined with an urea resin powder, it being neces- 
sary to use a phenol resin nAiLdi hardens in the add regicsi* Alternatively, 
melamine resin powder may be added to the diips glued with phenol resin* 
Other hardening or modifying means such as resorcin, hexamethylenetetramine, 
etc* may be used at this time* 

The method according to the invention for applying large quantities 
of binding agent using highly concentrated solutions which are preheated to 
the desired spray viscosity In the gluding machine may also be applied to 
phenol resins* Comrentioaal nozzles m;^ be used but it is reccsamended that 
single stibstance nozzles are used to Gfpray hot binding agents so that the 
liquid is not cooled by the inflow of air and the size of the drops is not 
increased* 

The following exainples will provide a more detailed description of 
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the present invention without representing any lijnitation of the same* 

EXAMPLE 1 

Beec^vood chips ha^\ring a 100^ moisture content (GXS $2 iBj) are 
glued in a mixer with urea formaldehyde resin in a ^Of, aqueous solution, the 
formaldehyde content of the glued chips amounting to lOf, estimated on absolute 
ly dry wood* This corresponds to a solid resin content of ca. 22^ by weight 
(22^ FR/ absolutely dry wood) • 

Thene chips are dried in a conventional dryer at a ten$)erature of, 
for exainpley l6o^C to a moisture content of 

The glued and dried diips pass through the same or a second mixing 
device and are again glued with urea formaldehyde resin in a yyf, aqueous 
solution^ the solid resin content of the second application of glue being Off,, 
calculated on absolutely dry wood* At the same time a 20J( aqueous wwyw'mlm 
chloride solution is introduced into the mixer either mixed with the glue 
solution or by means of a s^arate spray. The solid ammonium diloride in 
the added solution constitutes 2^ of the entire solid resin present. 

The chip mixture leaving the mixing machine can be examined by the 
ball test as to its suitability for processing csi the spreading machine* To 
caxry out this test a bcill is formed by hand from a sample* The appearance 
of the ball and its tendency to disintegrate^ whidi are parameters for the 
continued processing of the chip material, are examined visually* 

The spreading machine or the speed of the passage of the sheet and 
the distance between the bars in the heating press are adjusted so that the 
chip board obtained is 19 mm thick after scraping or cutting and weighs k50 
Kg/n^* If all other charact^istic factoors are k^t within the standard com- 
mercial limits the finished board will have outstanding screwing strength* 

mMPIS 2 

100 Kg pine chips having a 1503( moisture content (GIS 52 Ittj) are 
divided into two portions, part A) weighing 75 Kg and part B) 25 Kg. Part A) 
is mixed with 50 Kg sawdust having a lOOjt moistinre content (GIS 52 iBj) * This 
mixture is glued with urea formaldehyde resin in a 50^ aqueous mixture, the 
solid resin content of the glued mixture amounting to 15^, calculated on 
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t 



989289 

absolutely dry wood* The glued chips are dried in a flame dryer at a ten^era- 
ture ot 700*^0, the moisture content after drying amount iog to 25t. 

Part B) passes through the saioe or another dryer and produces diips 
vith a 2$ moisture content. The glued and non-glued dried chips are stored 
at a relative humidity of 553t and at a ten?perature of 18^C for 18 hours 
During this time, they are turned constantly* 

The chip mixture prepared in this way is glued in a joixer with a 
^Of, urea formaldehyde solution, the solid resin content of this second applica- 
tion of glue amounting to Of,, calculated on absolutely dry wood. At the same 
time a 20^ aqueous ammonium chloride solution is introduced into the mixer 
either mixed with the glue solution or sprayed separately* The amotmt added 
is such that the solid ammonium chloride amounts to l.Sj^ of the entire solid 
resin present. 

The spreading machine or the speed of the passage of the'.;sheet and 
the distance between the bari$ in the heating press are adjusted so that <^ip 
board ^ich is obtained is 19 mm thick after scraping cr cutting and weigihs 
500 Ke/m'# 

If all other characteristic factors are kept within the standard 
commercial limits the finished board will hove excellent solidity for receiv- 
ing screws* 

EXAMPIE 3 

Pinewood chjlps idiicfa had been processed in conventional chipping 
and sifting devices to fozih surface layer cddps and after being passed through 
a flame dryer had been broogfat to a moisture content of h% were glued in 
a suitable mixer with a $0^ solution of a urea f ormald^iyde resin. The solu- 
tion was i^lied in such a manner that lOfi solid resin was added to €d>s6Iutely 
dry wood. After the ddps haA passed 2/3 of the way through the glue mixer. 
100 £g urea f oxmaldehyde dzy glue per 1000 Kg dry chips correflponding to 10j( 
solid resin based on absolutely dry chips were supplied to the mixer via a 
proportioning screw and the dry glue was distributed on the partially glued 
diips. The chips were then passed through the remaining l/^ of the glue mixer. 
At the end of the mixer a iS.T^S NH. CI solution was sprayed in, th solid NH ca 

H 'If 
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constituting 2f, of the entire solid resin applied* On leaving the glue mixer 
the diip joixture had a 12^ moisture content vbich was suitable for the con* 
tinued processing on the spreading machine* 

A ioixture consisting of kOfi teedmood and 60f, pinevood lAiich bad 
been processed in a suitable way to f om middle layer chips and had been dx>led 
in a conventional dryer to a 2»93( moisture content was sprayed vith a ^yji 
solution cxf an urea formaldehyde resin containing 6f, W^Cl, estimated on solid 
resin, in a separate gluing machine in such a way that 8$ solid resin vas 
applied to absolutely dry wood* As in the case of gluing the surfeice layer> 

10 urea formaldehyde dry glue vas introduced into the last third of the gluing 
machine by means of a proportioning screw. !Che application vas effected in 
such a way that 80 Kg dry glue were applied to 1000 Kg dry diips* Thus in , 
ally the middle layer received 2£ff> solid resin based on absolutely dry chips. 

The middle layer chips produced in this vay had a 7»5fj» moisture 
content and could be used directly in a conventional spreading machine. The 
glued surface and middle layer chips vere now erpread on spreading machines to 
form a chip cake cooposed of ^Oji surface layer and 70ji middle layer. By 
iqpprcpriate adjiustment of the spreading machines , of the speed of the passage 
of the sheet and the distance betveen the plates in the heating press, a 19 mm 

20 chip board vei|^tiing kBo Kfi/m vas obtained after scraping or cutting. The 
pressing conditions corresponded to the nonnal values in the chip board in^. 
dnstry. 

The chip boards xNtoduced in this vay possessed characteristic factors 
vithin the commercial limits but vere distinguished in particular by an excel* 
lent solidity for receiving screws • 

mMPSB k 

Surface layer chips, idiich were produced in a conventional manner 
and dried to a residual moisture content of 6ji vere glued vith a JOf, urea 
fornaldehyde resin, the viscosity of which vas oOO cP at 20 C. To ctbtain the 
30 requisite scpray viscosity the glue vas passed through a heat eicchanger before 
entry into the Gfpray nozzle and vas heated to $5^C. The nozzles vere single 
substance nozzles to ensure that the temperature of the glue vas not lowered 
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too sxuch* 22^ solid resin estiinat d on absolutely dry chips was called* 
After th entire amount of glue had been sprayed on^ th hardener was sprayed 
on at the end of the gluing mixer in separate i^ray nozzles. The amount add- 
ed vas such that 1.9f> ^^Cl vas added^ calculated on solid resin* Th glued 
chips prepared in this vay had a Xy^ moisture content and vere sultflbble far 
immediate use on the sgpreading machine* 

Middle layer diips nere likewise produced in a known vay and dried 
to a residual moisture content of 2,^, These diips were glued in a conven- 
tional gluing mixer having single substance nozzles with a 79^ urea formalde- 
hyde solution hflviitg a viscosity of 2800 cP at 20"c» l6ji solid resin calcul- 
ated on absolutely dry dtiips was ai^plied* As the glue could not be sjprayed 
on directly it was heated to 80^0 on a heat exchanger before being ixrbroduoed 
into the qpraying nozzles* The chips were cooled to a tengperature of 2^^C 
before being sis>pl^ed to the gluing mixer* Before the chips were discharged 
from the gluing mixer the hardener was injected in separate nozzles in the 
fozm of a 16*7% KH^CO. solution* 2*7% l^ca, calculated on solid resin^ was 
added* On being disdiarged from the gluing mixer, the glued chips had a 
moisture ccnitent of Bjl* They were perfectly suitable for iioaediate use in 
the aipreading madiine* 

The glue coated surface and middle layer chips in the ratio of 
30:70 were spread on conventional spreading sutdiines to form /a triple layer 
cake* During this process, the spreading madiines, the srpeed of the passage 

^ 

of the metal sheet and the distance between the heating plates on the press 
were adjusted so that the chip l>oard which was produced weighed kkO Jl^g/^ in 
the finished state and was 19 sm thick* The board was pressed under oaoditions 
standard to the chip board industry* 

3y suitably adjusting the chipping devices it was ensured that diips 
with an average thickness of 0*1 mm had a fineness ratio of ca* 100* 

The diip board produced under these conditions had . characteristic 
- factors within the comoercial limits but was distinguished iii particular by 
good bending strength and suxprisiogly by its capacity for receiving screws* 

-1> 
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EXAMPLE 5 

The wood chips to be used were prepared in the respective chipping 
devices > sifters and dxyers of a known plant for producing single layer boaxds 
Hie chips were then dried until they had a 3.5% residual moisture content. 
These chips were sprayed in a gluing mixer with a mixture consisting of 100 
parts of a 50% phenol formaldehyde glue and 6*5 parts of a hardener suitable 
for this resin so that the solid resin portion calculated on absolutely dry 
woodj amounted to 8%. A melamine formaldehyde powdered glue was supplied to 
the partially glued chips in the last third of the gluing mixer by means of 
a suitable proportioning device, the rate of application being controlled in 
such a manner that 100 Kg powdered glue was applied to 1000 Kg dry chips, cor- 
responding to 10% solid resin calculated on absolutely dry chips* The remain- 
der of the phenol resin was sprayed on in the next part of the gluing mixer 
to that where the powdered glue was added. The chips which had thus been 
coated with 18% solid resin and had a 9.5% moisture content were directly 
supplied to the spreading madiine to produce a single layer board. Ey a suit- 
able choice of spreading conditions, a chip cake was produced which, by adher- 
ing to known pressing conditions resulted in a board weighing 520 Kg/m^ and 
a thickness of 19 mm. 

The board attained the previously described solidity values and was 
characterized by excellent swelling values. 

EXAMPLE 6 

The chip material prepared in the normal way for a single l^er 
board and dried to a residual moisture content of 2% was sprayed with an acid 
hardening phenol resin in a gluing mixer. This phenol resin had a 65% solid 
resin content and a viscosity of ca. 3000 cP. As it could not be sprayed with 
sufficient fineness in its existing state it was heated in a heat exchanger 
to 55 to 60*^0 before being introduced into the nozzles, these nozzles again 
being single substance nozzles. Die requisite hardener was sprayed on at 
the end of the gluing mixer by separate nozzles. The chips were glued with 
18% solid resin in all. The amount of hardener added amounted to 8.5 parts 
hardener solution per 100 parts liquid resin. Th moistur cont nt of th 
chips on leaving th gluing mixer was 9%. The glued chips could be processed 
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immediately in the spreading machine. A single layer board vas produced under 
knoun conditions. After the surface had been finished the board veiled 
$«0 Kg/m axid vas 19 mm thick. The characteristic factors of the diip board 
produced in this vay were within the standard commercial limits. 

EXAMPIE 7 

V7ood chips iiMch^ after passing through the diipping and sifting 
devices had been prepared in the normal vay for the production of a single 
layer board and had a 100^ wood moisture content, iiere mixed in a mixer vith 
an urea formaldehyde powdered resin. 200 Kg dry glue per 2000 Kg wet chips 

10 was siqpplied to the mixer via a proportioning screw. The wet chips with the 
dry glue were then conveyed to a diip bin in which they were stored for 60 
minutes while being turned constantly. The chips were then dried in a conven- 
tional dryer to a residual moisture content of ca. 9jS. The dried, glued chips 
were passed through a cooling area after being dried and were brought to 29^C. 
They were then introduced into another mixer into lAtich, on the one hand, a 
yyji paraffin emulsion in qtuuattities of 5 Kg soUd paraffin per 1000 Kg abso- 
lutely dry wood diips and on the other hand a 15$ solution of aranonium cfaloir« 
ide, which still contained hi, ammonia, were i^rayed onto the chips by means 
of noszles. The amount added was su<di that 2^ ammonium chloride calculated 

20 on solid resin were sprayed onto the chips. These chips were suitable for 
immediate introduction into the spreading machine and had an 11% moisture 
content. 

These chips were f onaed into a diip cake in a conventional spread- 
ing machine. £y adjusting the spreadizig juachine, the ^eed of the passage 
of the sheet and the distance between the heating plates of the press a chip 
hoard was pjn^duced lAiich weifi^ed 1>90 Kg/n^ and iMch vas 19 mm thick. She 
pressing conditions oarrearponded to the standard values in the chip board 
industry. 

The chip boards produced under the conditicms which henre just been 
y> described had characteristic factors within the standard commercial limits 
and very good screw solidity* 
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EXAMPLE 6 

Chip material >^lch had been prepared in the normal vay for the 
production of single layer boards and which possessed a residual moisture 
content of h% vas glued with a lOf, urea formaldehyde resin in: a suitable 
gluing mixer. The urea formaldehyde resin had a 1^00 cP viscosity* The 
resin vas heated to 50'c to obtain the necessary spray viscosity. 257 Kg 
cxf binding agent per 1000 Kg absolutely dzy chips was sprayed on* As a result 
a coating of iBji solid resin oa absolutely dry wood was obtained. 20 Kg mel- 
amine powdered resin per 1000 Kg absolutely dry wood was added by means of a 
10 proportioning screw in the last third of the gluing mixer. As a result the 
powdered resin was s^plled to the partially pre-glued chips and was able to 
adhere well. A 1% ammonium chloride solution was q^rayed on at the end of 
the gluing mixer by loeans of special nozzles. The addition was such that the 
ammonium chloride content amounted to 2$ relative to the amount of solid 
resin added. On being discharged from the gluing mixer the glue chips had 
a 10.^ moisture content and were introduced directly into the spreading 
machine. A 19 mm thick chipboard was produced under conditions according to 

the state of the art. After the surface of the board had been cut the board 

3 

weighed If 70 Kg/m • The characteristic factors of the board produced in this 
20 way were within the standard cGnmerdal limits. 

EXAMELB 9 

Oiip material for producing a single layer board was pr^ared in 
the normal way and dried to a 2j( residual moisture ccmtent. IRiese chips were 
flgprayed with a kl$ solution of a coaoamercial phenol formaldehyde resin in a 
CX^}^^ mixer so that the chips had an l6j( solid resin content relative to 
absolutely dry wood and a 163^ moisture content on leaving the gluing mixer. 

However y these chips were too moist to be Introduced into a heating 
press and were thus dried to a residual moisture content of 10.^ in a con- 
ventional conveyor drying machine. After drying , 6.^ parts hardener solutioci 
30 per 100 parts liquid resin were sprayed onto the glued diips. As a result ^ 
the moisture content of the glued dilps was 11.2^ and the chips were suitable 
for immediate introcbzcrtion into the spreading xoachine. A single layer board 
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was produced by a method according to the state c(f the art. After the surface 

3 

had been cut the board weighed 500 K^m and was 19 nm thidc* The characteris- 
tic factors of the board were within the standard consnercial limits* 

As has already been stated, the above exanples are intended to 
illustrate the process according to the ijovention without in any way limiting 
the scope of the same* Likewise, the individual process steps of the above 
Examples may be combjned. For example, Exasqple 4 or 6 may be combined with 
Example 7* 

Surface layers and m iddle layers could also be produced according 
to different processes* 
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TOE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS POLLOIfS: 

1. A light wei£^t chip board consisting of wood chips which are 
pressed together with a hardened binding agent, characterized in that the 
binding agent is present in the amount of 15% to 30% by^ weight, based on the 
weight of absolutely^ drf wood chips present. 

2. A light weight chip board according to claim 1, containing 16% to 
20% of binding agent. 

3. A li^t weis^t chip board according to claim 1, characterized in 
that it contains up to 60% sawdust relative to the amount of wood. 

4. A li|^t weight chip board according to claims 1 or 2, characterized 
in that it also contaii^ additives such as paraffins, asbestos fibers, bor- 
ates or phosphates. 

5. A process for producing light weii^t chip' boards according to claim 
1, wherein wood chips are glued, dried to a residual moisture content of less 
than 15%, and subsequently compressed to foxn a chip board, wheirein the amount 
of hardenable glue added to the wood diips is 15% to 30% relative to the diy 
material, and the degree of^onpression of the board is reduced with irespect 
to standard compression values . 

6* A process according to claim 5 wherein the residual moisture con- 

tent is less than 10%. 

7. A process according to claim 5 or 6 wherein the amount of hardenable 
glue is 16% to 20%. 

8. A process according to claim 5, wherein at least 15% by weight of 
the wood chips to be processed are glued at least twice, if necessaxy with an 
intexnediate storage period, the diips being dried to a residual moisture con- 
tent of 0.5 to 15%, after the first and up to the penultimate gluing qperat* 
ion, and any hardener t b added being select d according to the glue 
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enq>l yed and being added during the last gluing c^eration. 

9. A process according to claim 8 idierein all the wood diips to be 
processed are glued. 

« 

10. A process according to claiai 8 wherein the residual noistuze con- 
tent is 1% to 4%. 

11. A process according to claim 8 characterized in that the remainder 
of the wood chips are only added to the portion of the total amount before 
the last gluing opez^tion. 

12. A process according to claim 8 characterized in that the portion of 
wood diips subjected to a first gluing operation is mixed with, the remainder 
of the wood chips after drying^ and the mixture is subjected to a second 
gluing operation before being supplied to a spreading machine. 

13. A process according to claim 8 or 11 characterized in that the 
storage period is depmident on the humidity and temperature, and the applica- 
tion of the binding agent on the chips. 

14. A process according to claim 8 or 11 characterized in that 45 to 
100% by weight of the chips in the mixture prepared for processing on the 
spreading machine have been glued a nuBi>er of times. 

15. A process according to claim 8 or 11 characterized in that the 
wood chips used contain up to 60% by wei£^t of sawdust relative to their 
total wei£^t. 

16. A process for producing li|^t wei^t chip boards according to claim 
1 characterized in that the wood chips in a pre^ dried or naturally moist 
state undergo at least one of the fdllowing process steps : 

(a) spriQring with a duroplast solution of a concentration contain- 
ing 45% to 52% by weight solid resin until the solid resin content is 15% to 
30% by weight relative to the dry wood chips, said chips being dried if nec- 
essary after spraying to a r sidual moisture content of less than 15% by 
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(b) spraying with a duroplast solution containing 65% to 75% by 
wei^t of solid resin, the viscosity^ of which, is lowered to between about 100 
and 400 cP by heating until the solid resin content is 15% to 30% by weight 
relative to the dxy^ wood chips, said chips being dried if necessary after 
spraying to a residual moisture content of less than 15% by wei^t. 

(c> l^e addition of 15% to 30% by weight of solid, unhardened, 
duroplast powder relative to the ainount of wood chips, the necessary amount 
of hardener being sprayed onto the wood diips by neans of suitable nozzles 
in steps (a), (b) and (c). ' 

17. A process according to .claim 16 wherein the residual moisture con- 
tent is reduced to less than 10% by weii^t. 

18. A process according to claim 12 characterized in that the hardener 
is sprayed onto the wood chips before or after the duroplast solution. 

19. A process according to claim 8 characterized in that a buffer such 
as anaonia, urea, melamlne or dicyandiamide is added to the hardener. 

20. A process according to claim 12 dtaracterized in that the wood diips 
83re cooled to between 20*C to 30*C before gluing. 

21 » A process according to claim 12 diaracterized in that the wood chips 

are cooled to between 20^C to 30^C after gluing. 

22. A process according to claim 12 diaracterized in that the wood chips 
are cooled to between 20 to 30*'C during gluing. 

23. A process according to claim 16 characterized in that a duroplast 
solution and a duroplast powder containing the necessary amount of hardener 
are both used. 

24. A process according to claim 16 diaracterized in that a urea formal- 
dehyde resin solution is used as th duroplast solution and a urea formalde- 
hyde resin powder is used as the duroplast powder. 
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